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CLAIMS 



[Claim(s)] 

[Claim 1] A hydrocarbon system fuel- supply means to supply a hydrocarbon system fuel to 
a combustion chamber through an inhalation-of-air path, In the jump -spark- ignition type 
engine with which the gaseous-fuel supply port which supplies gaseous fuel with 
ignitionability higher than a hydrocarbon system fuel to the perimeter of the ignition plug 
****(ed) by the combustion chamber was prepared At least, rather than theoretical air fuel 
ratio, when the air-fiiel ratio of the gaseous mixture of a hydrocarbon system fuel is Lean 
Gaseous fuel an inhalation-of-air line at the predetermined stage of a before [ from the 
second half / the first half of a compression stroke ] so that a combustion chamber may be 
supplied The jump spark-ignition type engine characterized by establishing the 
gaseous-fuel control means which controls a gaseous-fuel supply port, an air supply means 
for scavenging air to supply the air for scavenging air to a gaseous-fuel supply port like an 
inhalation-of-air line, and a stratification-ized means to make a combustion chamber core 
stratification-ize gaseous mixture of a hydrocarbon system fuel. 

[Claim 2] The jump -spark-ignition type engine characterized by being the timing valve by 
which a gaseous-fuel control means is arranged by opening to the combustion chamber of a 
gaseous-fuel supply port, and an inhalation- of- air line is opened in the jump -spark-ignition 
type engine indicated by claim 1 at the predetermined stage of a before [ from the second 
half / the first half of a compression stroke ]. 

[Claim 3] The jump -spark-ignition type engine characterized by preparing the accessory 
cell which carries out opening in a combustion chamber in the jump -spark-ignition type 
engine with which a hydrocarbon system fuel-supply means to supply a hydrocarbon 
system fuel to a combustion chamber through an inhalation-of-air path was established, 
attending this accessory cell, arranging the ignition plug, and establishing a gaseous-fuel 
supply means to supply gaseous fuel with ignitionability higher than a hydrocarbon 
system fuel to the above-mentioned accessory cell. 

[Claim 4] In the jump-spark-ignition type engine indicated by claim 3, at least, rather than 
theoretical air fuel ratio, when the air-fuel ratio of the gaseous mixture of a hydrocarbon 
system fuel is Lean Gaseous fuel an inhalation-of-air line at the predetermined stage of a 
before [ from the second half / the first half of a compression stroke ] so that it may be 
supplied at an accessory cell The jump -spark-ignition type engine characterized by 
establishing the gaseous-fuel control means which controls a gaseous-fuel supply means, 
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an air supply means for scavenging air to supply the air for scavenging air to an accessory 

cell like an inhalation-of-air line, and a stratification-ized means to make a combustion 

chamber core stratification-ize gaseous mixture of a hydrocarbon system fuel. 

[Claim 5] The jump-spark-ignition type engine with which the gaseous-fuel feed holes to 

the accessory cell of a gaseous-fuel supply means are characterized by carrying out opening 

to the accessory cell towards an accessory cell tangential direction in the 

jump -spark-ignition type engine indicated by claim 3 or claim 4. 

[Claim 6] The jump -spark-ignition type engine characterized by consisting of one-way 
valves which the air supply means for scavenging air is interposed in the free passage way 
which opens an inhalation-of-air path, a gaseous-fuel supply port, or an accessory cell for 
free passage, and this free passage way in the jump-spark-ignition type engine indicated 
by claim 2 or claim 5, and permit only the flow of the air from an inhalation-of-air path to a 
gaseous-fuel supply port or an accessory cell. 

[Claim 7] The jump-spark-ignition type engine characterized by controlling a gaseous-fuel 
supply port or a gaseous-fuel supply means in the jump -spark-ignition type engine 
indicated by claim 2 or claim 5 so that gaseous fuel may be supplied for a gaseous-fuel 
control means to a combustion chamber or an accessory cell also in a heavy load field. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the good gaseous fuel of the ignitionability of 
hydrogen gas etc., and relates to the jump spark-ignition type engine which was made to 
carry out the emasculation of ignition and the combustion of gaseous mixture which 
consists of a hydrocarbon system fuel and air. 
[0002] 

[Description of the Prior Art] After the gaseous mixture which consists of a hydrocarbon 
system fuel and air, such as a gasoline, is generally compressed by the piston in the 
jump-spark-ignition type engine for automobiles in a combustion chamber (it is an 
actuation room when it is a rotary piston engine), it is lit and burned with an ignition plug. 
And with this jump -spark-ignition type engine, the more it makes gaseous mixture into 
Lean, although engine power declines, the more it has the property that the fuel 
consumption engine performance and the emission engine performance are raised. 
However, since an NOx incidence rate becomes the highest than theoretical air fuel ratio 
(A/F=14.7) at the mist and Lean side (A/F is about 16), when an air fiiel ratio is made into 
Lean a little than theoretical air fuel ratio, the emission engine performance about NOx 
may worsen. 

[0003] Therefore, it is desirable to make gaseous mixture into Lean as much as possible, 
and to usually raise the fuel consumption engine performance and the emission engine 
performance at the time of operation, at the time of the low loading as which high power is 



2/13 



Japanese Publication number : 06-235329 A 



not required especially. However, since the ignitionability of gaseous mixture or 
flammability worsens the more the more it makes gaseous mixture into Lean, there is a 
limitation in Lean-ization of gaseous mixture naturally. 

[0004] At the time of low loading, a swirl (vortex) is generated to a combustion chamber by 
making a suction port into a swirl port that this should be improved, and the technique the 
so-called stratification-ization (lamination) of the gaseous mixture of distributing many 
fuels to the circumference of a combustion chamber core, i.e., an ignition plug, by this swirl 
raises the ignitionability and the flammability of gaseous mixture is conventionally used 
abundantly. However, since hydrocarbon system fuels, such as a gasoline, have bad 
ignitionability from the first, this stratification-ization cannot fully raise a RIN limit, 
either. In addition, a RIN limit is the threshold value by the side of Lean who can secure 
the minimum ignitionability and combustion chamber needed. 

[0005] Then, while preparing a combustion chamber and an accessory cell open for free 
passage through a free passage hole, attending this accessory cell and arranging an 
ignition plug By the flame which a gaseous-fuel supply means to supply the good gaseous 
fuel of the ignitionability of hydrogen gas etc. to an accessory cell is established, and the 
gaseous fuel in an accessory cell is first lit and burned with an ignition plug like a 
combustion line, and is produced by combustion of this gaseous fuel The 
jump -spark-ignition type engine it was made to light and burn certainly the gaseous 
mixture which consists of the hydrocarbon system fuel and air of a combustion chamber is 
proposed (for example, refer to JP,62-191632,A). 

[0006] Moreover, the subport which carries out opening toward the ignition plug ****(ed) 
by the combustion chamber apart from the suction port opened and closed by the inlet 
valve, The subport closing motion valve which opens and closes this subport, and a 
gaseous-fuel supply means to supply the good gaseous fuel of the ignitionability of 
hydrogen gas etc. to a subport are established. By the flame which opens a subport closing 
motion valve on the occasion of the spark discharge in an ignition plug, covers an ignition 
plug with gaseous fuel at the time of spark discharge, and is produced by combustion of 
this gaseous fuel The jump-spark-ignition type engine which was made to carry out the 
emasculation of ignition and the combustion of gaseous mixture which consists of a 
hydrocarbon system fuel and air is proposed (for example, refer to JP,53"17807,A). 
[0007] 

[Problem(s) to be Solved by the Invention] however, with the conventional 
jump-spark-ignition type engine which prepared an accessory cell which is indicated by 
JP,62 191632,A, for example Since the free passage hole between an accessory cell and a 
combustion chamber is formed quite narrowly in order to prevent the exsorption to the 
combustion chamber of the gaseous fuel in an accessory cell, or invasion to the accessory 
cell of the gaseous mixture of a combustion chamber as much as possible Scavenging- air 
nature in an accessory cell cannot worsen, and goodness of the ignitionability of gaseous 
fuel cannot fully be utilized, but there is a problem that a RIN limit cannot fully be raised. 
[0008] On the other hand, with the conventional jump-spark-ignition type engine which 
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prepared a subport which is indicated by JP,53-17807,A, for example, since a subport 
closing motion valve must be prepared in the crowning of a combustion chamber, it 
becomes impossible to fully secure an inhalation-of-air valve face product or suction-port 
opening area, a charging efficiency falls by the increment in ventilation resistance, and 
there is a problem of causing the fall of engine power. 

[0009] This invention aims at offering the means which can be made in order to solve the 
above-mentioned conventional trouble, can fully carry out the emasculation of ignition and 
the combustion of gaseous mixture to the jump-spark-ignition type engine which was made 
to carry out the emasculation of ignition and the combustion of gaseous mixture which is 
the good gaseous fuel of the ignitionability of hydrogen gas etc., and consists of a 
hydrocarbon system fuel and air, and can fully raise a charging efficiency. 
[0010] 

[Means for Solving the Problem] A hydrocarbon system fuel-supply means by which the 1st 
invention supplies a hydrocarbon system fuel to a combustion chamber through an 
inhalation-of-air path since the above-mentioned purpose is attained, In the 
jump -spark-ignition type engine with which the gaseous-fuel supply port which supplies 
gaseous fuel with ignitionability higher than a hydrocarbon system fuel to the perimeter of 
the ignition plug ****(ed) by the combustion chamber was prepared At least, rather than 
theoretical air fuel ratio, when the air-fuel ratio of the gaseous mixture of a hydrocarbon 
system fuel is Lean Gaseous fuel an inhalation- of- air line at the predetermined stage of a 
before [ from the second half / the first half of a compression stroke ] so that a combustion 
chamber may be supplied The gaseous-fuel control means which controls a gaseous-fiiel 
supply port, and an air supply means for scavenging air to supply the air for scavenging au- 
to a gaseous-fuel supply port like an inhalation-of-air line, The jump-spark-ignition type 
engine characterized by establishing a stratification-ized means to make a combustion 
chamber core stratification- ize gaseous mixture of a hydrocarbon system fuel is offered. 
[00 11] The 2nd invention offers the jump-spark-ignition type engine characterized by a 
gaseous-fuel control means being the timing valve by which it is arranged by opening to 
the combustion chamber of a gaseous-fuel supply port, and an inhalation-of-air line is 
opened at the predetermined stage of a before [ from the second half / the first half of a 
compression stroke ] in the jump-spark-ignition type engine concerning the 1st invention. 
[0012] In the jump -spark-ignition type engine with which a hydrocarbon system 
fuel-supply means supplied a hydrocarbon system fuel to a combustion chamber through 
an inhalation-of-air path was established, the accessory cell which carries out opening is 
prepared in a combustion chamber, this accessory cell is attended, the ignition plug is 
arranged, and the 3rd invention offers the jump-spark-ignition type engine characterized 
by to establish a gaseous-fiiel supply means to supply gaseous fuel with ignitionability 
higher than a hydrocarbon system fuel to the above-mentioned accessory cell. 
[0013] In the jump -spark- ignition type engine concerning the 3rd invention, at least, 
rather than theoretical air fuel ratio, when the air-fuel ratio of the gaseous mixture of a 
hydrocarbon system fuel is Lean, the 4th invention Gaseous fuel an inhalation-of-air line 
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at the predetermined stage of a before [ from the second half / the first half of a 
compression stroke ] so that it may be supplied at an accessory cell The 
jump-spark-ignition type engine characterized by establishing the gaseous-fuel control 
means which controls a gaseous-fuel supply means, an air supply means for scavenging air 
to supply the air for scavenging air to an accessory cell like an inhalation-of-air line, and a 
stratification-ized means to make a combustion chamber core stratification-ize gaseous 
mixture of a hydrocarbon system fuel is offered. 

[0014] In the jump-spark-ignition type engine which the 5th invention requires for the 3rd 
or 4th invention, the gaseous-fuel feed holes to the accessory cell of a gaseous-fuel supply 
means offer the jump -spark-ignition type engine characterized by carrying out opening to 
the accessory cell towards an accessory cell tangential direction. 

[0015] The 6th invention offers the jump-spark-ignition type engine characterized by 
consisting of one-way valves which the air supply means for scavenging air is interposed in 
the free passage way which opens an inhalation-of-air path, a gaseous-fuel supply port, or 
an accessory cell for free passage, and this free passage way, and permit only the flow of 
the air from an inhalation-of-air path to a gaseous-fuel supply port or an accessory cell in 
the jump-spark-ignition type engine concerning the 2nd or 5th invention. 
[0016] In the jump-spark-ignition type engine which the 7th invention requires for the 2nd 
or 5th invention, a gaseous-fuel control means offers the jump-spark-ignition type engine 
characterized by controlling a gaseous-fuel supply port or gaseous-fuel feed holes so that 
gaseous fuel may be supplied to a combustion chamber or an accessory cell also in a heavy 
load field. 
[0017] 

[Example] Hereafter, the example of this invention is explained concretely. 
In each gas column (one is illustrated) of the jump-spark-ignition type engine CE which 
uses as a fuel the gasoline which is a kind of hydrocarbon system fuel as shown in <lst 
example> drawing 1 - drawing 3 Fundamentally, when the 1st and 2nd inlet valve 1 and 2 
is opened, the 1st and 2nd suction port 3 and 4 is minded. In a combustion chamber 7 from 
the 1st and 2nd independent inhalation-of-air paths 5 and 6 After inhaling the gaseous 
mixture which consists of a gasoline and air and compressing this gaseous mixture at a 
piston 8 When it is made to light and burn by the flame of the hydrogen gas lit by the 
ignition plug 9 and the 1st and 2nd exhaust valve 10 and 11 is opened The process of 
discharging combustion gas to the 1st and 2nd independent flueways 14 and 15 through 
the 1st and 2nd exhaust air ports 12 and 13 is repeated. 

[0018] A piston 8 reciprocates in that direction of an axis within a cylinder bore, and the 
reciprocating motion of this piston 8 is changed into rotation through a connecting rod 16, 
a crank pin 17, and a crank arm 18 by the repeat which such a process followed, and is 
transmitted to a crankshaft 19. To an ignition plug 9, the high voltage is impressed from 
the direct ignition coil 20 to predetermined timing, and spark discharge happens to the 
polar zone of an ignition plug 9 with this high voltage. The 1st and 2nd independent 
flueways 14 and 15 gather to one common flueway 41 by the downstream, and the catalytic 
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converter 42 which purifies exhaust gas is interposed in this common flue way 41. In 
addition, 02 sensor 72 which detects 02 concentration (namely, air-fuel ratio) of exhaust 
gas is ****(ed) by the common flueway 41. 

[0019] While carrying out opening of the 1st and 2nd suction port 3 and 4 to the top face of 
a combustion chamber 7 in the inspired air flow path half section ( drawing 1 - drawing 3 
left-hand side half section), it is carrying out opening of the 1st and 2nd exhaust air ports 
12 and 13 to the top face of a combustion chamber 7 in the exhaust side half section 
( drawing 1 - drawing 3 right-hand side half section). And let the 1st suction port 3 be the 
tongue ZENSHARU port or helical port which can make a swirl generate in a combustion 
chamber 7. In addition, the 1st suction port 3 is equivalent to the "stratification-ized 
means" indicated by the claim. 

[0020] In near the core in the plane view of a combustion chamber 7, this combustion 
chamber 7 and the accessory cell 60 of the approximate circle pilaster which is open for free 
passage through the free passage hole 75 are formed in the combustion chamber 7 bottom 
by physical relationship whose axis of that corresponds with a cylinder bore axis mostly, 
this accessory cell 60 is attended, and the ignition plug 9 is arranged. That is, the ignition 
plug 9 is arranged so that the polar zone may project downward from the upper limit side 
of an accessory cell 60. Here, let the free passage hole 75 be a minor diameter in order to 
prevent the exsorption to the combustion chamber 7 of the hydrogen gas in an accessory 
cell 60 as much as possible. 

[002 1] In order to supply air to the combustion chamber 7 of each gas column, the single 
common inhalation-of-air path 21 where the upper edge was wide opened by atmospheric 
air is formed, and the air cleaner 22 from which it sees to the flow direction of air, and the 
dust in inhalation air is removed sequentially from the upstream, the intake air flow 
sensor 23 which detects an inhalation air content, and the electricity throttle valve 25 
which are opened and closed according to the amount of treading in of an accelerator pedal 
(not shown) are interposed in this common inhalation-of-air path 21. In addition, the 
temperature sensor 71 which detects inhalation air temperature is ****(ed) by the air 
cleaner 22. and the down-stream edge of the common inhalation-of-air path 21 is connected 
to the surge tank 26 which stabilizes the flow of inhalation air - having - this surge tank 
26 -- the [ of each of said gas column carried out / 1st ] the upper edge of 2 independent 
inhalation-of-air paths 5 and 6 is connected. 

[0022] The bypass inhalation-of-air path 27 which is made to bypass the electricity throttle 
valve 25 and lets air pass is formed to the common inhalation-of-air path 21, and the ISC 
bulb 28 which controls idle rpm is interposed in this bypass inhalation-of-air path 27 by 
adjusting the flow rate of the air which flows the inside of this bypass inhalation-of-air 
path 27. 

[0023] To the 1st independent inhalation-of-air path 5, a gasoline (hydrocarbon system 
fuel) is injected in the air in this 1st independent inhalation-of-air path 5, and the fuel 
injection valve 31 which generates the gaseous mixture which consists of a gasoline and air 
is formed. The fuel oil consumption of this fuel injection valve 31 is preferably controlled by 
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the control unit (not shown) so that air-fuel ratio A/F of gaseous mixture follows the target 
air-fuel ratio set up according to operational status (throttle opening, engine speed, etc.). In 
addition, a fuel injection valve 31 is equivalent to the "hydrocarbon system fuel-supply 
means" indicated by the claim. A target air-fuel ratio is mostly set as theoretical air fuel 
ratio (A/F=14.7), in order to heighten an output, and by operating range for which engine 
power is not needed so much, such as an another side low loading field, in order to raise the 
fuel consumption engine performance and the emission engine performance, specifically, it 
is mostly set as a RIN limit at the operating range which needs high engine power, such as 
a heavy load field. In addition, since gaseous mixture is powerfully lit and burned by the 
flame produced by combustion of hydrogen gas so that it may explain later, the RIN limit is 
sharply raised compared with the ordinary gasoline engine. 

[0024] Moreover, the closing motion valve 32 is interposed in the 2nd independent 
inhalation-of-air path 6, and this closing motion valve 32 is opened and closed by the 
actuator 33 which consists of diaphram equipment of a negative pressure corresponding 
movement type. When it is changed by the cross valve 35 whether the negative pressure in 
a surge tank 26 is introduced into the pressure room of an actuator 33 through the 
negative pressure path 34 or an atmospheric pressure is introduced and negative pressure 
is specifically introduced into this pressure room, the closing motion valve 32 is closed by 
the actuator 33, and when an atmospheric pressure is introduced into a pressure room, the 
closing motion valve 32 is opened. In a low loading field, it is closed, air is supplied to a 
combustion chamber 7 only from the 1st suction port 3 at this time, a swirl strong in a 
combustion chamber 7 is generated, gaseous mixture is stratification-ized in a combustion 
chamber 7, and, as for this closing motion valve 32, the ignitionability and the 
flammability of gaseous mixture are raised by this. In a heavy load field, it is opened, air is 
supplied in a combustion chamber 7 from both the suction ports 3 and 4 at this time, and, 
as for the closing motion valve 32, a charging efficiency is raised. 

[0025] In addition, in order to introduce into a surge tank 26 the blow-by gas which occurs 
within an engine (inside of a crank case), the blowby gas path 37 equipped with PCV valve 
36 is formed. Moreover, in order to promote discharge of blow-by gas, the new air 
conduction close path 38 which supplies a part of air in the common inhalation-of-air path 
21 in an engine is formed. 

[0026] Hereafter, the fuel feed system which supplies a gasoline to a fuel injection valve 31 
is explained. In this fuel feed system, after the gasoline in a fuel tank 45 is absorbed by the 
fuel pump 47 through a fuel filter 46, it is breathed out with a predetermined discharge 
pressure from this fuel pump 47, and a fuel injection valve 31 is supplied through the 
fuel-supply path 48 where the filter 49 was interposed. In addition, since [ which loses the 
effect of inhalation-of air negative pressure ] the gasoline of the surplus which is not 
injected by the fuel injection valve 31 is returned to a fuel tank 45 through the fuel return 
path 51 where the pressure regulator 52 which controls fuel pressure was interposed, the 
inhalation-of-air negative pressure in a surge tank 26 is introduced into a pressure 
regulator 52 through the negative pressure installation path 53. 
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[0027] The air containing the gasoline vapor in a fuel tank 45 is fundamentally released by 
the surge tank 26 through the air release path 54 in a tank, in order to prevent diffusion 
into the atmospheric air of gasoline vapor. And the separator 55 which separates gasoline 
Myst from the air which sees to the flow direction of air and is released sequentially from 
the upstream, the 2-way bulb 56, the canister 57 which adsorbs the gasoline vapor in the 
air released, the orifice 58, and the duty solenoid valve 59 are interposed in this air release 
path 54 in a tank. 

[0028] By the way, in this example, the fuel reformer which generates the hydrogen gas for 
carrying out the emasculation of ignition and the combustion of gaseous mixture which 
consists of a gasoline and air from the gasoline which is a fuel is prepared. That is, the 
branching fuel-supply path 61 of a filter 49 which branches from the fuel-supply path 48 on 
a lower stream of a river immediately is formed, and the down-stream edge of this 
branching fuel-supply path 61 is connected to the fuel reforming machine 62 with which 
the interior was filled up with the fuel reforming catalyst. Here, a fuel reforming catalyst is 
a catalyst which disassembles the gasoline which is the compound of hydrogen and carbon 
and came to generate hydrogen and which was known well. In addition, the gaseous fuel 
for carrying out the emasculation of ignition and the combustion of gaseous mixture which 
consists of a gasoline and air is not limited to hydrogen gas, and if it is the high gaseous 
fuel of ignitionability, it is needless to say [ gaseous fuel ] that it is good anything. 
[0029] And the hydrogen gas generated with the fuel reforming vessel 62 is supplied to the 
injector 63 for hydrogen supply through the hydrogen installation path 65. This injector 63 
for hydrogen supply is a predetermined pressure and predetermined timing, and supplies 
the hydrogen gas of the specified quantity to an accessory cell 60 through the hydrogen 
supply path 69. Two check valves 64a and 64b are interposed in this hydrogen supply path 
69. Moreover, the pressure gage 66 which detects the pressure in the hydrogen supply path 
69 between both check valve 64a and 64b is formed. Here, let the hydrogen supply path 69 
be the hydrogen feed holes (gaseous-fuel feed holes) which cut the wall and were formed in 
the engine book body. In addition, the injector 63 for hydrogen supply is equivalent to the 
"gaseous-fuel control means" indicated by the claim. Moreover, a series of hydrogen gas 
supply networks are equivalent to the "gaseous -fuel supply means" indicated by the claim. 
[0030] And [ near the upper limit section of an accessory cell 60 ], as the down-stream edge 
of the hydrogen supply path 69 (hydrogen feed holes) turns to an accessory cell 
circumferencial direction mostly, opening is carried out to the inner skin of an accessory 
cell 60. By this, the hydrogen gas which flows in an accessory cell 60 from the hydrogen 
supply path 69 (hydrogen feed holes) generates a swirl (horizontal eddy) in an accessory 
cell 60. 

[0031] Moreover, the free passage way 67 which makes an accessory cell 60 and the 2nd 
suction port 4 (or the 2 independent inhalation- of- air path 6) open for free passage is 
formed, and while making air flow into an accessory cell 60 freely from the 2nd suction port 
4, the one-way valve 68 which stops the flow of the air from an accessory cell 60 to the 2nd 
suction port 4 is interposed in this free passage way 67. Here, [ near the upper limit section 
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of an accessory cell 60 ], as the free passage way 67 turns to an accessory cell 
circumferencial direction mostly, opening is carried out to the inner skin of an accessory 
cell 60. By this, the air which flows in an accessory cell 60 from the free passage way 67 
generates a swirl (horizontal eddy) in an accessory cell 60. In addition, the free passage 
way 67 and an one-way valve 68 are equivalent to "the air supply means for scavenging 
air" indicated by the claim. 

[0032] You may make it make an accessory cell 60 and the 1st suction port 3 (or the 1 
independent inhalation-of-air path 5) open the free passage way 67 for free passage in here. 
Moreover, the closing motion valve opened and closed to predetermined timing 
synchronizing with a crankshaft 19 is prepared instead of an one-way valve 68, and you 
may make it make air flow into an accessory cell 60 from the 2nd suction port 4 like an 
inhalation of air line. 

[0033] In the above-mentioned configuration, first, like an inhalation-of-air line, since the 
negative pressure in a combustion chamber 7 attains to an accessory cell 60, the inside of 
an accessory cell 60 is decompressed and the air in the 2nd suction port 4 flows in an 
accessory cell 60 through the free passage way 67 and an one-way valve 68. Since opening 
of the free passage way 67 is carried out near the upper limit section of an accessory cell 60 
as described above, this air circulates the inside of an accessory cell 60, and it scavenges 
the inside of an accessory cell 60 powerfully. And since a swirl is generated in an accessory 
cell 60, scavenging in an accessory cell 60 is promoted by this swirl. For this reason, the 
residual gas in an accessory cell 60 is swept away. Moreover, since the air which did in this 
way and flowed into the accessory cell 60 flows into a combustion chamber 7 further, an 
inhalation-of-air charging efficiency is raised, therefore engine power is heightened. In 
addition, what is necessary is synchronizing this closing motion valve with the 1st and 2nd 
inlet valve 1 and 2, and making it just make it open and close, when a closing motion 
valve's is prepared instead of an one-way valve 68. 

[0034] And the hydrogen gas of the specified quantity is injected by the hydrogen supply 
path 69 from the injector 63 for hydrogen supply at the stage of an after [ termination (i.e., 
a compression stroke) ] predetermined in an inhalation-of-air line, this hydrogen gas flows 
in an accessory cell 60, and the gaseous mixture with which it comes to mix hydrogen and 
air is formed in an accessory cell 60. In addition, as for the hydrogen injection quantity, it 
is desirable to set up so that the gaseous mixture from which the ratio of hydrogen and the 
oxygen in air becomes about 2*1 by the volume may be formed in an accessory cell 60. Thus, 
since he is trying for an inhalation-of-air line to supply hydrogen gas to an accessory cell 60 
after termination, the back flow to the inhalation-of-air system of the hydrogen gas in an 
accessory cell 60 is prevented. Moreover, since hydrogen gas is supplied near the upper 
limit section of an accessory cell 60 and the free passage hole 75 is made into the minor 
diameter, the rate of stagnation of the hydrogen gas within an accessory cell 60 becomes 
good, and useless exsorption and diffusion to the combustion chamber 7 of hydrogen gas 
are controlled. In addition, since a swirl is generated by the hydrogen gas which opening of 
the hydrogen supply path 69 is carried out near the upper limit section of an accessory cell 
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60, and flows into an accessory cell 60 as described above, it scavenges the inside of an 
accessory cell 60 much more effectively. 

[0035] And the gaseous mixture which consists of the hydrogen and air in an accessory cell 
60 with an ignition plug 9 is lit like the combustion line following a compression stroke, 
since ignitionability is very high and the gaseous mixture which consists of hydrogen and 
air has the very wide flammable range - this - gaseous mixture is lit and burned certainly. 
Since it scavenges the inside of an accessory cell 60 powerfully as described above, the high 
ignitionability of hydrogen gas is fully utilized. 

[0036] and the flame produced by combustion of hydrogen within the accessory cell 60 
blows off in a combustion chamber 7, and the gaseous mixture which consists of the 
gasoline and air in a combustion chamber 7 with this flame is powerfully [ certainly and ] 
alike, and is lit and burned. Therefore, in air-fuel ratio fields in which the air-fuel ratio of 
gaseous mixture which consists of a gasoline and air is set as Lean, such as a low loading 
field, since Lean gaseous mixture is lit and burned certainly, a RIN limit can be raised 
sharply and the fuel consumption engine performance and the emission engine 
performance are raised. Moreover, since gaseous mixture is stratification -ized in a low 
loading field as described above, the ignitionability and the flammability of Lean gaseous 
mixture are raised further, on the other hand air-fuel ratio fields in which the air-fuel 
ratio of gaseous mixture which consists of a gasoline and air is mostly made into 
theoretical air fuel ratio, such as a heavy load field, - this ■- since the emasculation of 
ignition and the combustion of gaseous mixture is carried out by the flame by combustion 
of hydrogen, the rate of combustion of gaseous mixture becomes high, knocking is 
controlled, and an antiknock property is raised sharply. 

[0037] Although the 2nd example of this invention is explained referring to drawing 4 
below the <2nd example>, in order to avoid duplication of explanation, the same number as 
the 1st example is given to the part which is common in the 1st example shown in drawing 
I " drawing 3 , the explanation is omitted, and only a difference with the 1st example is 
explained. As shown in drawing 4 , in the 2nd example, an accessory cell is not prepared in 
engine CE', but an ignition plug 9 attends a combustion chamber 7, and is arranged. 
Moreover, fuel injection valves 31a and 31b are formed in both the suction ports 3 and 4, 
respectively. And an upper edge is open for free passage with suction ports 3 and 4, the 
hydrogen supply port 81 which carries out opening to the top face of a combustion chamber 
7 as a down-stream edge turns to ignition plug 9 direction is formed, and the hydrogen 
supply valve 82 (timing valve) which opens and closes this near the down-stream edge of 
this hydrogen supply port 81 is formed, and the free passage valve 83 which opens and 
closes this is formed near the upper edge. Moreover, the hydrogen supply port 81 is 
attended and the injector 63 for hydrogen supply is arranged. 

[0038] The closing motion timing of the inlet valves 1 and 2 in engine CE' concerning 
drawing 5 , (Gl) and exhaust valves 10 and 11, (G2) and the free passage valve 83, and the 
(G3) and the hydrogen supply valve 82 (G4) is shown. A passage clear from drawing 5 , like 
an inhalation-of air line, both inlet valves 1 and 2, the free passage valve 83, and the 
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hydrogen supply valve 82 are opened, and the air in a suction port 3 and 4 is supplied to a 
combustion chamber 7 through the hydrogen supply port 81. Therefore, air is supplied in a 
combustion chamber 7 from both the suction ports 3 and 4 and the hydrogen supply port 81 
like an inhalation -of- air line. Therefore, even when an inhalation- of- air valve face product 
or suction-port opening area is reduced by having arranged the hydrogen supply port 81 or 
the hydrogen supply valve 82, a charging efficiency is fully raised and engine power is 
heightened. Moreover, the air which flows in a combustion chamber 7 from the hydrogen 
supply port 81 scavenges the circumference of an ignition plug 9. For this reason, the 
hydrogen gas like a combustion line explained later or the ignitionability of gaseous 
mixture will be raised. 

[0039] While the free passage valve 83 is closed for an inhalation of-air line after 
termination (i.e., a compression stroke), the hydrogen supply valve 82 is opened. And from 
the injector 63 for hydrogen supply, the hydrogen gas of the specified quantity is supplied 
to the hydrogen supply port 81 to predetermined timing, this hydrogen gas flows in a 
combustion chamber 7, and that most gathers for the circumference of an ignition plug 9. 
[0040] And like the combustion line following a compression stroke, the high voltage is 
impressed to an ignition plug 9, and spark discharge happens by the polar zone, in here, 
since hydrogen gas with very high ignitionability has gathered for the circumference of an 
ignition plug 9, ignition and combustion of gaseous mixture which consists of a gasoline 
and air carry out the emasculation powerfully with the flame produced by combustion of 
this hydrogen gas - having this - the ignitionability and the flammability of gaseous 
mixture are raised sharply. For this reason, also in the 2nd example, like the case of the 
1st example, a RIN limit can be raised in a low loading field, the fuel consumption engine 
performance and the emission engine performance can be raised, and an antiknock 
property can be raised in a heavy load field. 

[0041] in addition, it is shown in drawing 6 -■ as - the hydrogen supply valve 82 - like an 
inhalation-of-air line - from - applying to a compression stroke and having opened - even 
if - good (G4'). Of course also in this case, the same effectiveness as the case of drawing 5 is 
acquired. 
[0042] 

[Function and Effect of the Invention] According to the 1st invention, occasionally, the 
emasculation of ignition and the combustion of gaseous mixture is carried out at the stage 
of a before [ from the second half / the first half of a compression stroke ] predetermined in 
an inhalation of-air line whose air-fuel ratio of the gaseous mixture of a hydrocarbon 
system fuel is Lean by the flame which it produces by combustion of gaseous fuel since the 
high gaseous fuel of ignitionability is supplied at the circumference of an ignition plug. For 
this reason, a RIN limit can be raised at the time of low loading, and the fuel consumption 
engine performance and the emission engine performance are raised. Moreover, since the 
air for scavenging air is supplied to a gaseous-fuel supply port like an inhalation-of-air line, 
the scavenging-air nature of the circumference of an ignition plug is raised, the 
gaseous-fuel concentration of the circumference of an ignition plug is raised at the time of 
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ignition, and the ignitionability and the flammability of gaseous mixture are raised further. 
And since the air for the above-mentioned scavenging air supplied to the combustion 
chamber is used for combustion, a charging efficiency is raised and engine power is 
heightened. Furthermore, since the gaseous mixture of a hydrocarbon system fuel is made 
to stratification-ize by the combustion chamber core, the ignitionability and the 
flammability of gaseous mixture are raised further. 

[0043] According to the 2nd invention, the same operation and effectiveness as the 1st 
invention are acquired fundamentally. Furthermore, since supply to the combustion 
chamber of gaseous fuel is controlled by the timing valve, gaseous fuel can be made to 
supply at the most suitable stage, and the ignitionability and the flammability of gaseous 
mixture are raised further. 

[0044] According to the 3rd invention, like a combustion line, first, the high gaseous fuel of 
the ignitionability in an accessory cell is lit and burned, and the gaseous mixture which 
consists of a hydrocarbon system fuel and air with the flame of this gaseous fuel is lit and 
burned with an ignition plug, for this reason, the above - the ignitionability and the 
flammability of gaseous mixture are raised, a RIN limit can be raised sharply, and the fuel 
consumption engine performance and the emission engine performance are raised. 
[0045] According to the 4th invention, the same operation and effectiveness as the 3rd 
invention are acquired fundamentally. Furthermore, since the air for scavenging air is 
supplied to an accessory cell like an inhalation-of-air line, the scavenging- air nature in an 
accessory cell is raised, the high ignitionability of gaseous fuel can fully be utilized, the 
ignitionability and the flammability of gaseous mixture are raised further, and a RIN limit 
is raised. And since the air for scavenging air supplied to the accessory cell is used for 
combustion, a charging efficiency is raised and engine power is heightened. Furthermore, 
since the gaseous mixture of a hydrocarbon system fuel is made to stratification-ize by the 
combustion chamber core, the ignitionability and the flammability of gaseous mixture are 
raised further. 

[0046] According to the 5th invention, the same operation and effectiveness as the 3rd or 
4th invention are acquired fundamentally. Furthermore, since opening of gaseous-fuel feed 
holes is turned to an accessory cell tangential direction, into an accessory cell, a swirl is 
generated, scavenging in an accessory cell is promoted, the high ignitionability of gaseous 
fuel can be utilized much more effectively, and a RIN limit is further raised by this swirl. 
[0047] According to the 6th invention, the same operation and effectiveness as the 2nd or 
5th invention are acquired fundamentally. Furthermore, since the air supply means for 
scavenging air consists of a free passage way and an one way valve, the structure of the air 
supply means for scavenging air is simplified. 

[0048] According to the 7th invention, the same operation and effectiveness as the 2nd 
invention of the 5th are acquired fundamentally, furthermore - since the emasculation of 
ignition and the combustion of gaseous mixture which consists of a hydrocarbon system 
fuel and air is carried out with gaseous fuel also in a heavy load field - this - the 
propagation velocity of the flame of gaseous mixture is raised, generating of knocking is 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the system configuration Fig. of the jump -spark-ignition type engine in 
which the 1st example of this invention is shown. 

[Drawing 2] the part of the circumference of the ignition plug of the engine shown in 
drawing 1 - it is a cross-section elevation surface explanatory view. 

[Drawing 3] It is the flat-surface explanatory view of the circumference of the port of the 
engine shown in drawing 1 . 

[Drawing 4] It is the flat-surface explanatory view of the circumference of the port of the 
jump -spark-ignition type engine in which the 2nd example of this invention is shown. 
[Drawing 5] It is drawing showing an example of the closing motion timing of the various 
valves of the engine shown in drawing 4 . 

[Drawing 6] It is drawing showing another example of the closing motion timing of the 

various valves of the engine shown in drawing 4 . 

[Description of Notations] 

CE, CE' -- Jump -spark-ignition type engine 

3 4 - The 1st and 2nd suction port 

5 6" The 1st and 2nd independent inhalation- of- air path 
7 -- Combustion chamber 
9 -- Ignition plug 

31, 31a, 31b -- Fuel injection valve 

60 -- Accessory cell 

63 -- Injector for hydrogen supply 

67 -- Free passage way 

68 -- One-way valve 

69 -■ Hydrogen supply path (hydrogen feed holes) 

81 -- Hydrogen supply port 

82 -- Hydrogen supply valve 

83 " Free passage valve 
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3131886 7#>6BI^6 0rtKifcATS£*a;M9M6 0 |*J 
K*9-JU(»ffi)4£i£T£J:5Kfco-i:t,»S. ftfc. 
3131586 7 i-^#6 8 itt. 1tm«*©l5HKsB«83 

nfcr»si^si«»&#ejK*i^-rs. 

[0 0 3 2] CC(C*3l>t. 3*31886 7*. 9M6 0 i 
IB 1 !R£W<- h 3 Utm 1 tfe£«S(«8S5 
ISH+ii^fci/tfeJ:^ *fc. -^6 8©ftto»3 
K. d?7>^ttl 9i|3])t8L/-C9fS©^»^ 5>^-CHH 
SnSHfB^KW. iR«tT«Tai2i!R»#-h4*>6 
BM 6 0 ^SgaiSrSK A S -if 2> «fc ^ K L T J: C >. 

[0033] ±ta«ifiRK*ju-c. z-rvsimm-cimm 

^7rt©J»ff*t«^6 0KS-St©-t?»M6 0rt««E3 
n. »2 h 4rt©S»35i31318S6 7 i-^6 

8<t*31l/-CISS6 OrtKStEA-T*. «triBL//tt*5»3 . 
3131886 7*SBIS6 0©±*SSSIJfl-3fiKHnsnT:C>-5.© 
•C. I^S,*SB]^6 0rt4*3iLrBM6 Ort*i^K 
Hf6 0F*9K«X7-Jl/*s^ESS*a 
i©-C. C©^C-^KJ;-3r»JS6 0F«3©1»»**(S31 
C©fc». 9M6 0F«9©?ia^*«— #3tl 
Sfc. C©«fc^KUrBJ^6 OKaEALfc^UJS 
5 K«8«^ 7 KifcAT Z®V®.2&Eim&ifin& 6ti . 
L/fc*Sorx>^>tH^l*s?lE«)iE.n5. &*$. — *#6 
8©Rto"5KMB!l#*i9:W/ct»#«. K5B 1*1^**1 . 
SP2i»«^l ,2 i|3»8$tfTHffl3tt*J:5K-rtiG: 

[ 0 0 3 4 ] * . (R»tfsgil*79^fcfr -&ffiHKffI 

©»f 5S©b#«8k . *mimm a > y * * * 6 3 a> e** 



(6) 

9 

&&w& 6 9 teafjea©***/* s *i. c ©** 

£#«£3ttTft*«^ft*9gJ?R$ttS. ftfc\ *JR* 
fflS6 0rtK**£^4KDII«£©it#f*8l 
-02 : ieK£ftS«^#^li)c;*ft-&J:5«:iKrr3 

C©«fc5K(8&WT«&7&K:**#** 
1HM6 0 terns? Z£5K.UXm<D-C. *JS6 0rt<D 

a^*s^< ft . *%ii*<mmaLi ^©*rt*ft«tt • 

»6 9*J»M6 0©±«iaiJWjfiCCPBa3n. *>o»Jg6 
0 tcftAf tc J: •? X x v - A-*s£fi£3 ft* <fc 

5KftoTi,>*©-c. BK6 0rt«-JlWS»«:»Sl$ti 

[ o o 3 5 ] -e or . mmmic^ mmmx\i. * 

[0 03 6] *l/-C. tlt&B Ofc-CTiifiOmiiitCJiiX 

, jtf v > tS»iJt» e.J3c -SiB^»©£g«&fct** y - 
>K^$ft*£«£k«l«-CM:. y ->ft»£*WW 

• ttff 3tt&ti«o < e. y -> >; s ? h*r***c 30 

6«l*iftllft3ti*<Z>'C. y~>ft«^ft©**14-*K 

#vy> 

i^«<t * h ft *»£m©^ifc#ai33ii&£«SJ£ t s 
#IK:j:-5AlfeK:«fcoTBW&3ns©-c. «^ft©*K»SI 

[0037] <*2 WWI>«T. H4*#*Loo* 40 
I8!l©lli2^0!l*l&9rr-5>#s. IMBOftlKatrSfc 

i 9imi^ <t iai-»-f**« b r-t-©iftw *4r«s l . mm 

mmtVftR&lc^xOfr&VfiTZ. H4tc*nTJ:5 

k« ai2fawn^«i>^ > >c e •Ktimami en 
■r. j^7-5^9ti*s«^7tce^EiKsn-ri,^. 

*/c, P»IR3W<- V 3 ,4IC*;«*H*4IM*3 1 a, 3 1 b 
iPmthtlXI,**. *l/T, ±«E4K3&*1»»#- h 3 ,4 
£ii»U Ti*4S* 1 .^A^7^9^|Sj%^< £*>5CL-C 
«*8I£7 ©IRiitcPBP-r h 8 1 #89W h 50 
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ft. C©*JR«#&5J<- h 8 1 (OTWmmMtCtiZM 

OS. h 8 1 (cHM,-C**«iteffl-f 

1/^ * £> * 6 3 a*EJi S tlX t,»S. 
[0 03 8]a5KWx>y>CE'iCiJW4, SR 

gypi ^tcGo. m*wi 0 .1 1 tcG,), aa#8 

3i(G s ). **^#8 2CG,)©BBffl*-< 5>^*r^ 

B5#>6?J|6#>ft<!:*iD. !R3Wt H"CW:SR2l# 1 , 
2£^#8 3<h7k*^#8 2£#£fcK:B8rt>*-l> «fc 
£W<- h 3 ,4rt©£SWS*3K«lte*- h 8 1 fciil/T 
*BS«Ea7K:e»&sn-5. lfc*s-5t, (RSvtfSTB. IS 
h 3 ,4 h 8 1 <tA^B5«^7 

lftl>t«*JR^^8 2*SaLfcC«J:«:J;0. 

*/c. h 8 l*>6.jK«^7rt«:8feAr 

s^fttcfco-r^c^^^g^^o^msti*. c© 

fc«6, ^-ClftWr4«R«HTiSt?©7K3ft*^ftOl,«g^ 
SW>#i'ci43Wl«S?> 6 n -S C £ ft 4. 
[0039] ®£tfT«*S7f*, -Tftt>^EIftfgr«jl 
ji^8 33MBBD6nS-*. 7K3R«t&^8 2*SM*>n 

©*#^^*Sff5e©* W 5 >^"C*3R«»&*- h 8 1 K. 

asfl-ttjSA?^ ^9 * fc»3 k:jr* a. 

[ 0 0 4 0 ] * L-C. ffiBtTg(C«E< ««§!f«-C«. £ 

cs. cctcteo-c. j^y-5i'9*fr»)Ktt«*t>r# 

Att©wi»**^*sai*o-ct,».s©-c. c©**^/^ 
*>e.ft-5«^a©»A-*8«fc& s ^(cJ»»s*i, 

2??*h{««:*Jl>-Ct>. »l*Mi«©ai^<i:Bl««:. ®fi 
[0 04 1 ] ft*J, H6«:in-r«fc0tC. TkSRfla&^PS 2 

^ftmtr>iz>EEtiiimicfrttxm>tc*&t l cuxi> 
?»ns©«t)%?>^*i. 

[0042] 

j^oS'&awD^Rit* 4 y - > ft <t # »swf s« 
6n«itf mm* t -c©M©ff«©^JW^*Ai4©w 

0»<**BS^^A^-5i'*to«5tc^Sn4©-C > 

'tmoMte^z -> x£. cz-x&k. <t -o r ?g^©*A • 
ttHK*s«j»sn4. c©/cst>. <s^«fB#«:«y->y 5 



11 

m#*^«s&#»at>6ft. m£5\<Dm*.& ■ mm**- 

»*«>6ft£. «^Ste&*&5ftfc±iEJifUB© 
C 0 0 4 3 ] m 2 ©ISEK: Jcfttf. S#e*Jtctt3& 1 ©IS 10 

mtm^omstf z a s > mx. £ -> -cws s u * © 
r. m^*ai*4©^*&*«fca^«ti^}w«:tft)#-2»ci3&i 
-etr «^t©#*i4-«s^#-»iaw>6*i*. 
[0044] *3®ftoj!<cj:tii£, 

■mmz&^ti* c©sw*«»5f©^«:«fcor. mt* 

t©/c#>. ±ieii^©#*tt • 
n. y->'j s ? h*^etci«8t)sci*jr#, ami* 20 

[0 045] »4©l%WKJ:n«. S*imU;ttfi3©f6 
SMtcJSSUffi©^^^?*!*©^^ S9Srt©J9»14 

a^^n. »<*«&ift©wi>**i44+#fcffi/Brsc 

ftx>^>«#**i*;j&6*i*. setc fSHb*sys*fcf4 
©fi^^^^^^aptodUB^b^-tiensc-c^ «£■ 30 

[0 04 6] Jil5©l6i|§«:J;n«> S#i&«:«Si3XW: 
1*4 ©3698 t|3J«©ft*f- %mifinhinl. 51 
*W»^#Mi&?L©MPS|J*s»l^6»*lSj(c|SjW e>4a3© 

■c. BMrtic^^-^^is^n. c©x"7--»i/tc«t-o 

Tl«*©jl«#i«l**i. aU**!^©i*t,>**14S:- 
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[0047] n&<D¥mit&in\i. m^mt l ci,3m2Xit 

•c. mUB^m#l8©#St#lilJJ&<b;**iS. 
[0 048] SU7©l6W(C«fcn« > **fit,iC«SI2©X 
wm5©&W£R«©ro8 • MtkimhtiZ. 3 

&^»©^©£fSiSlS*si*«> en. ^ v * > ^©#s£ 
[S®©fflim%iftH^] 

[an *nHj©m 1 mmm^-rxn^x^ > ^ 

>©^^A«RHgr*s. 

[02] HI fc^rx>s?>©j&jfc:/5 ***>*)©— 
aWBKtMSiWH-CifcS. 

[13] HI (CStx>J/>©iJ<- b£:b<3©¥IIfB 

9i0-c*-s. 

[ 0 4 ] *&w<Dm 2 wfc«*s%r*?&ifc*cas* > v> 

><D#- b £*>*)©¥®Bi9i0-e4>S„ 
[05] 04tC^-rx>^>©S«^©MEfl*-< 5> 

y©— ffi'&^-rs'c* s. 

[16] 04tejjVTx>i?>©£«#©&8B!£-U> 
#<Di> -5 loom^^r**.. 
[##©8MI3] 

C E ,C E ' ••iAc?E^CiCx>i7> 
3, 4 •mi ,S*2!RjM<-h 

5 ,6 -^1 ,m25fci«^jl8S 

7-mmm. 

3 1 ,3 ia,3 1 b~mmm& 
e 0 -mm 

6 3-**t*teflH>i;*** 

6 7 Hiais 

6 8 • — 

6 g • • • *mm&m8& (Tkm&ten > 

8 1 h 
8 2 -*5R«te# 
8 3 • 
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